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January 10, 2020
File No. 01.0019114.80

Natick Department of Public Works
75 West Street
Natick, MA 01760

Attention: Mr. William E. McDowell, P.E.

Re: Sediment Sampling Results
Charles River Dam at South Natick Dam
Natick, Massachusetts

Dear Mr. McDowell:

In accordance with Amendment No. 1 of our contract, executed on December 16, 2019,
GZA GeoEnvironmental, Inc. (GZA) is pleased to submit to the Town of Natick (Town) the results
of the recent sediment sampling from the Charles River in the areas of the Charles River Dam in
South Natick, Massachusetts. This letter is subject to the Limitations presented in Appendix A
and the Terms and Conditions of our contract.

BACKGROUND

Prior to proceeding with rehabilitation of the Charles River Dam, the Town of Natick would like
to explore the option of dam removal/decommissioning. In order to evaluate the preliminary
feasibility of a dam removal option, the Town wished to collect sediment samples and perform
laboratory analyses on the sediment within the impoundment as well as downstream of the
dam for comparison to the impoundment sediment.

SEDIMENT SAMPLING

On December 10, 2019, GZA field staff collected a total of six sediment samples from within the
Charles River in Natick, Massachusetts. Four samples were collected upstream of the existing
dam and two samples were collected downstream of the dam. The attached Figure 1 depicts
the approximate locations of the six sediment samples.

The impoundment was accessed from the right abutment of the dam to collect samples S3
through S6. The downstream river was accessed from the southern shoreline downstream of
the dam, adjacent to the Natick Little League baseball fields to collect samples S1 and S2.
Samples were collected using a hand auger from a 12-foot aluminum Jon boat with outboard
motor. The sample location points were logged using a Leica Viva Smartworx Real-Time
Kinematic Global Positioning System (RTK GPS) unit. In general, the sampling depths ranged
from 0 to 3 feet below top of sediment grade. Approximate water depth and depth of sediment
sample obtained at each of the six locations is presented below in Table 1.
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The results are also presented in a table developed by the DER for sediment evaluation (Table 3 - attached). This table
compares sediment results to Massachusetts Department of Environmental Protection Bureau of Waste Site Cleanup
Soil Standards and Guidance Values including: Cleanup Standard (S1), Natural Soil Background, Urban Soil Background
and Upper Concentration Limit. Concentrations of the sediment sample results are below the standard and guidance
values for the analyses performed. Please note that even though S1 Cleanup Standards have been cited in the
comparison table, sediment is specifically excluded from reporting requirements under the Massachusetts Contingency
Plan (MCP) except under specific circumstances.

As additional background, the United States Environmental Protection Agency, Region | New England (EPA) performed
an evaluation of the water and sediment quality of the Charles River and presented the results in a 1997 report which is
included herein as Appendix C. Water and sediment samples were obtained from several locations along the Charles
River including just upstream of the Charles River Dam in South Natick. This location is denoted CRWAO4 in the report.
The EPA analyzed the sediment sample collected at CRWAO04 for TOC, Cadmium, Zinc, Lead, Copper, Chromium, Nickel,
Mercury, PCBs and pesticides. The results of the samples analyzed by the EPA are similar to the results of the recent
samples collected by GZA.

Based on laboratory analyses, samples downstream of the dam (S5 and S6) consisted of fine to coarse gravel and fine to
coarse sand with trace amounts of silt. Samples S3 through S5 consisted of organic fine-grained peat. Sample S6
consisted of organic gravel and sand with trace amounts of silt.

CONCLUSIONS

GZA collected six shallow sediment samples at the Site. Four samples were taken from upstream of the dam.
Two samples were taken from downstream of the dam. GZA compared the results of sediment quality analytical testing
to standards and guidance values developed by the DER for evaluation of contaminants in sediment.

Based on the laboratory results of the sediment samples collected at the Site and comparison to the standards and
guidance values developed by the DER, it does not appear that contaminant levels of the sediment would be an
impediment to dam removal. It should be noted that should the Town elect to move forward with dam removal,
additional sediment sampling might be required by regulators. Sediment quality results could differ at different locations
and at different depth horizons.

We understand the Town will be considering the options of dam removal and dam rehabilitation. GZA would be pleased
to assist the Town with evaluating the dam removal and dam breach options. Our evaluation study would identify pros
and cons for each option.
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We appreciate the opportunity to assist the Town with engineering services for the dam project. Please contact
Derek Schipper at 781-278-5792 if you have any questions.

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

A 1 (.

Derek J. Schipper, P.E. Chad W. Cox, P.E.
Senior Project Manager Consultant/Reviewer

P HYuaract

James P. Guarente, P.E.
Principal-in-Charge

Attachments: Tables
Figures
Appendix A — Limitations
Appendix B — Environmental Chemistry Laboratory Results
Appendix C — USEPA Charles River Sediment Report (1997)
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SUMMARY OF ANALYTICAL TESTING RESULTS
SEDIMENT SAMPLES

TABLE 3

Charles River Dam

Natick, Massachusetts

Analyses for Dam

Sediment Thresholds

Downstream Samples

Questions, comments, corrections?

Please contact Alex Hackman, MA DFG DER

Division of
Ecological
Restoration

alex.hackman@state.ma.us / 617-626-1548

J:\19,000-20,999\19114\19114-80.CBN\Sediment Sampling\Charles River Dam Natick Mass DER_Sediment Results Spreadsheet_2016

1. Samples -1 through 5-6 collected December 10. 2019. Analyses performed by ESS Laboratory in Cranston, RI.
2. BDL = Below detection limits, NA = Not Applicable. All results are in mg/kg dry (parts per million) unless otherwise noted.
3. For sample results below detection limits (BDL), one-half the BDL is shown in green font.

Projects MA DEP BWSC Soil and Values C-F) (columns G-H) Dam Impoundment Samples Results Upstream Samples Summary Calculations
Parameters Units Cleanup Standard || "Natural Soil"[| "Urban Soil"|| Upper Concentration || Freshwater || Marine $-3 T s-4 s-1 s-2 S5 T $-6 Impoundment Downstream|f Upstream
Metals, Total [mg/kg or ppm] (S-1/GW-1) Background || Background Limit (UCL) PEC PEL Collected 12/10/2019 Min Max Mean Mean Mean
Arsenic (ppm) mg/kg (ppm) 20 20 20 500 33 41.6 1.83 1.82 1.68 1.69 2.04 175 1.82 1.83 1.825 1.685 1.895
Cadmium (ppm) mg/kg (ppm) 70 2 3 1,000 4.98 4.2 1.03 0.92 0.1 0.1 0.62 0.4 0.92 1.03 0.975 0.1 0.51
Chromium (TOTAL)(ppm) mg/kg (ppm) 100 30 40 2,000 111 160.4 37.4 36.5 10.4 10.5 30.3 235 36.5 37.4 36.95 10.45 26.9
Chromium VI (ppm) mg/kg (ppm) 100 30 40 2,000 NA NA NA NA NA NA NA NA NA NA NA
Copper (ppm) mg/kg (ppm) 40 200 149 108.2 42.2 31.6 6.63 103 24.1 17.1 316 42.2 36.9 8.465 20.6
Lead (ppm) mg/kg (ppm) 200 100 600 6,000 128 112.2 61.4 43.8 16.7 24.4 43 347 43.8 61.4 52.6 20.55 38.85
Mercury (ppm) mg/kg (ppm) 20 0 1 300 1.06 0.7 0.434 0.369 0.034 0.08 0.3 0.14 0.369 0.434 [l 0.4015 0.057 0.22
Nickel (ppm) mg/kg (ppm) 600 20 30 10,000 48.6 42.8 10.7 9.35 6.42 9.1 7.11 6.97 9.35 10.7 10.025 7.76 7.04
Zinc (ppm) mg/ke (ppm) 1,000 100 300 10,000 459 271.0 164 162 19.3 38.9 131 94.8 162 164 163 29.1 1129
PAHSs (ug/kg or ppb)
Anthracene (ppb) ug/ke (ppb) 1,000,000 1,000 4,000 10,000,000 845 245.0 0.015 0.0075 0.227 0.899 0.0095 0.007 0.0075 0.015 f0.0113 0.563 0.00825
Benzo[a]anthracene (ppb) ug/kg (ppb) 7,000 2,000 9,000 3,000,000 1050 693.0 0.015 0.0075 0.836 1.51 0.0095 0.027 0.0075 0.015 f0.0113 1173 0.01825
Benzo[alpyrene (ppb) ug/ke (ppb) 2,000 2,000 7,000 300,000 1450 763.0 0.015 0.0075 0.766 1.23 0.0095 0.026 0.0075 0.015 f0.0113 0.998 0.01775
Benzo[b]fluoranthene (ppb) ug/kg (ppb) 7,000 2,000 8,000 3,000,000 13400 0.038 0.0185 1.08 1.68 0.0235 0.038 0.0185 0.038 |l 0.0283 1.38 0.03075
Chrysene (ppb) ug/ke (ppb) 70,000 2,000 7,000 10,000,000 1290 846.0 0.038 0.0185 0.846 1.42 0.0235 0.046 0.0185 0.038 [l 0.0283 1.133 0.03475
Dibenz[a,h]anthracene (ppb) ug/kg (ppb) 700 500 1,000 300,000 260 134.6 0.015 0.0075 0.18 0.207 0.0095 0.017 0.0075 0.015 |l 0.0113 0.1935 0.01325
Fluoranthene (ppb) ug/ke (ppb) 1,000,000 4,000 10,000 10,000,000 2230 1,493.5 0.038 0.0185 1.66 4.21 0.0235 0.058 0.0185 0.038 [l 0.0283 2.935 0.04075
Fluorene (ppb) ug/kg (ppb) 1,000,000 1,000 2,000 10,000,000 536 144.4 0.015 0.0075 0.044 0.418 0.0095 0.007 0.0075 0.015 |l 0.0113 0.231 0.00825
Naphthalene (ppb) ug/ke (ppb) 4,000 500 1,000 10,000,000 561 390.6 0.038 0.0185 0.026 0.186 0.0235 0.017 0.0185 0.038 [l 0.0283 0.106 0.02025
Phenanthrene (ppb) ug/kg (ppb) 10,000 3,000 20,000 10,000,000 1170 5435 0.038 0.0185 0.726 5.46 0.0235 0.017 0.0185 0.038 [l 0.0283 3.093 0.02025
Pyrene (ppb) ug/ke (ppb) 1,000,000 4,000 20,000 10,000,000 1520 1,397.6 0.038 0.0185 1.39 3.82 0.0235 0.059 0.0185 0.038 [l 0.0283 2.605 0.04125
[ Total PAHs (ppb) ug/ke (ppb) 4,100,700 22,000 89,000 76,600,000 22800 16,770.4 BDL BDL 7.781 21.04 BDL 0.254 BDL BDL BDL 14.4105 0.254
PCBs (mg/kg or ppm)
Total PCBs (ppm) mg/kg (ppm) 1 100 0.676 0.2 0.07463 0.04779 BDL BDL 0.03158 0.01947 0.04779 || 0.07463 || 0.0612 BDL 0.025525
Pesticides (ug/kg)
2-4' DDD (ppb) ug/kg (ppb) NA NA NA NA NA NA NA NA NA NA NA
4-4' DDD (ppb) ug/ke (ppb) 8,000 600,000 7.81 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 |1 0.0043( 0.001475 0.00305
Sum DDD (ppb) ug/kg (ppb) 28 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 || 0.0043| 0.001475 || 0.00305
2-4' DDE (ppb) ug/ke (ppb) NA NA NA NA NA NA NA NA NA NA NA
4-4' DDE (ppb) ug/kg (ppb) 6,000 600,000 374.00 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 || 0.0043| 0.001475 || 0.00305
Sum DDE (ppb) ug/ke (ppb) 313 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 |1 0.0043( 0.001475 0.00305
2-4' DDT (ppb) ug/kg (ppb) NA NA NA NA NA NA NA NA NA NA NA
4-4' DDT (ppb) ug/kg (ppb) 6,000 600,000 4.77 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 || 0.0043( 0.001475 0.00305
Sum DDT (ppb) ug/kg (ppb) 62.9 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 || 0.00365 || 0.0049 [ 0.0043| 0.001475 | 0.00305
[Total DDTs (ppb) ug/kg (ppb) 572 51.70 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chlordane (ppb) ug/kg (ppb) 5,000 600,000 17.6 4.79 0.03925 0.0293 0.0119 0.01165 0.0283 0.02045 0.0293 || 0.03925 | 0.0343| 0.011775 0.024375
Dieldrin (ppb) ug/kg (ppb) 80 30,000 61.8 4.30 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 0.00365 || 0.0049 || 0.0043( 0.001475 0.00305
Endrin (ppb) ug/kg (ppb) 10,000 200,000 207 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 | 0.00365 || 0.0049 [ 0.0043| 0.001475 | 0.00305
gamma-BHC (Lindane) (ppb) ug/kg (ppb) 4.99 0.99 0.00295 0.0022 0.0009 0.00085 0.0021 0.00155 0.0022 || 0.00295 | 0.0026| 0.000875 || 0.001825
Heptachlor epoxide (ppb) ug/kg (ppb) 100 10,000 16 2.74 0.0049 0.00365 0.0015 0.00145 0.00355 0.00255 || 0.00365 || 0.0049 [ 0.0043| 0.001475 | 0.00305
[TPH and EPH (mg/kg or ppm)
Total Petrolem Hydrocarbons [TPH] (ppm) || ma/kg (ppm) 1,000 10,000 19.5 15.5 323 67.2 313 56.2 15.5 19.5 17.5 49.75 43.75
C9-C18 Aliphatic Hydrocarbons (ppm) mg/kg (ppm) 1,000 20,000 15.15 7.35 4.8 4.85 9.5 6.85 7.35 15.15 11.25 4.825 8.175
C19-C36 Aliphatic Hydrocarbons (ppm) mg/kg (ppm) 3,000 20,000 15.15 7.35 4.8 12.6 9.5 6.85 7.35 15.15 || 11.25 8.7 8.175
C11-C22 Aromatic Hydrocarbons (ppm) mg/kg (ppm) 1,000 10,000 15.7 7.6 18.1 52.8 9.8 7.1 7.6 15.7 11.65 35.45 8.45
Physical Characteristics
Total Organic Carbon (%) % 71300 66900 2560 4070 57000 29900 66900 71300 (| 69100 3315 43450
Percent Water (%) % 3253 203.1 12.2 9.7 205.8 45.5 203.1 3253 264.2 10.95 125.65
Sieve No. 4 (% passing) % passing 100.0 100.0 42.8 319 100.0 49.4 NA NA NA NA NA
Sieve No. 10 (% passing) % passing 825 95.0 319 211 97.8 46.5 NA NA NA NA NA
Sieve No. 40 (% passing) % passing 56.0 81.2 15.4 6.4 77.8 295 NA NA NA NA NA
Sieve No. 60 (% passing) % passing 50.0 75.0 8.4 21 65.0 18.4 NA NA NA NA NA
Sieve No. 200 (% passing) % passing 29.4 45.3 0.4 0.2 31.4 6.5 NA NA NA NA NA
Notes:
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ESS Laboratory BAL Laboratory ||

The Microbiology Division

Division of Thielsch Engineering, Inc. of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: GZA GeoEnvironmental, Inc.

Client Project ID: Natick Sediment Sampling ESS Laboratory Work Order: 190280
Client Sample ID: S-30-3.0 ESS Laboratory Sample ID: 19L0280-03
Date Sampled: 12/10/19 10:30 Sample Matrix: Sediment

Percent Solids: 27 Units: mg/kg dry

Initial Volume: 6.6 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260BVolatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DE Analyzed Sequence Batch

Bromodichloromethane ND (0.0141) 8260B Low 1 12/11/19 16:00 C9L0175 CL91113
Bromoform ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Bromomethane ND (0.0282) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Carbon Disulfide ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Carbon Tetrachloride ND (0.0141) 8260B Low 1 12/11/19 16:00 C9L0175 CL91113
Chlorobenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Chloroethane ND (0.0282) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Chloroform ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Chloromethane ND (0.0282) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
cis-1,2-Dichloroethene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
cis-1,3-Dichloropropene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Dibromochloromethane ND (0.0056) 8260B Low 1 12/11/19 16:00 C9LO0175 CL91113
Dibromomethane ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Dichlorodifluoromethane ND (0.0282) 8260B Low 1 12/11/19 16:00 C9LO0175 CL91113
Diethyl Ether ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Di-isopropyl ether ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Ethyl tertiary-butyl ether ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Ethylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Hexachlorobutadiene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9L0175 CL91113
Isopropylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Methyl tert-Butyl Ether ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Methylene Chloride ND (0.0282) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
Naphthalene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
n-Butylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
n-Propylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
sec-Butylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Styrene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113
tert-Butylbenzene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Tertiary-amyl methyl ether ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Tetrachloroethene ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO0175 CL91113
Tetrahydrofuran ND (0.0141) 8260B Low 1 12/11/19 16:00 C9LO175 CL91113
Toluene ND (0.0141) 8260B Low 1 12/11/19 16:00 CI9L0175 CL91113

185 France#venue, Cranston, Rl 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486tp://www.ESSLaboratory.com
Dependability Quiality Service
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